Glycogen synthase kinase-3beta inhibitors prevent cellular polyglutamine toxicity caused by the Huntington's disease mutation.
Huntington's disease is one of nine known neurodegenerative disorders caused by an expanded polyglutamine (poly(Q)) tract in the disease protein. These diseases are associated with intraneuronal protein aggregates. Heat-inducible chaperones like HSP70 and HSP27 suppress poly(Q) aggregation and/or toxicity/cell death. Heat shock transcription factors, including HSF-1, regulate HSP70 and HSP27 expression. HSF-1 activity is reduced by glycogen synthase kinase-3 (GSK-3) and enhanced by GSK-3 inhibitors, like lithium. Thus, we hypothesized that lithium treatment may partially rescue death in Huntington's disease cell models. LiCl reduced poly(Q) toxicity in neuronal and nonneuronal cell lines, but this was not associated with elevation of HSP70 or HSP27. The protective effect of lithium involved GSK-3beta inhibition, since poly(Q) toxicity was also reduced by SB216763, a GSK-3beta inhibitor, and by overexpression of a dominant-negative GSK-3beta mutant. LiCl and SB216763 increased beta-catenin-dependent T-cell factor-mediated transcription. Since beta-catenin overexpression protected cells from poly(Q) toxicity, we tested whether this pathway was impaired by a poly(Q) expansion mutation. Cells expressing expanded repeats had reduced beta-catenin levels associated with a parallel decrease in T-cell factor-mediated transcription, compared with cells expressing wild type constructs. Since LiCl can protect against polyglutamine toxicity in cell lines, it is an excellent candidate for further in vivo therapeutic trials.